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Prepared using 
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present international application be 
processed according to the Patent 
Cooperation Treaty 
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applicant) 
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electric, an electronic or an optical 
device and method for producing the same 
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111-1 

111-1-1 

111-1-2 
111-1-4 
111-1-5 

111-1-6 
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Applicant and/or Inventor 

This person is: 

Applicant for 
Name (L^ST, First) 
Address: 

State of nationality 
State of residence 

applicant and inventor 

all designated States 

SAITO, Hidetoshi 

1769-1, Fukaz awa - cho , 

Nagaoka-shi, Niigata 940-2135 

Japan 
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JP 
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Applicant and/or inventor 
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UEDA, Yoshlkazu 

Capitol-heights -phrase 105 , 
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Applicant and/or inventor 
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Applicant for 
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State of nationality 
State of residence 


applicant and inventor 
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KINOSHITA, Hideo 

7416-14, Izumi-cho, Izumi-ku, 

Yokohama- shi, Kanagawa 245-0016 

Japan 

JP 

JP 


Agent or common representative; or 
address for correspondence 
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competent International Authorities as: 
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Facsimile No. 
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National Patent 

(other kinds of protection or treatment, if 
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after the designation(s) concerned) 

DE GB JP US 

V-5 

Precautionary Designation Statement 

In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
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V-6 

Exclusion (s) from precautionary 
designations 
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VI-1 

VI-1-1 
VI-1 -2 
VI-1 -3 

Priority claim of earlier national 
application 

Filing date 

Number 
Country 

30 April 1998 (30.04.1998) 

10-134300 
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VI-2 

VI-2-1 
VI-2-2 
VI-2-3 

Priority claim of earlier national 

a nnli nation 

Filing date 
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International Searching Authority 
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electronic file(s) attached 
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Claims 
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Revenue stamp of 
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receiving office 
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international fee 
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Figure of the drawings which should 
accompany the abstract 
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Language of filing of the international 
application 
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Statement concerning non-prejudicial 
disclosures or exceptions to lack of 
novelty 

Proceedings of Annual Meeting of The 
Ceramic Society of Japan, 1998 
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Date of actual receipt of the 
purported international application 


10-2 

10-2-1 
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corrections under PCT Article 11(2) 


10-5 

International Searching Authority 

ISA/JP 

10-6 

Transmittal of search copy delayed 
until search fee is paid 


FOR INTERNATIONAL BUREAU USE ONLY 

11-1 

Date of receipt of the record copy by 
the International Bureau 





PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
99-1008 

_ _ inTOTxiirD r'Tirwj SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report ( Forrn PCT/IPEA/4 1 6) 

International application No. 

PCT/JP99/01477 

International filing date {day/month/year) 
24 March 1999 (24.03.99) 

Priority date (day /month/year) 

30 April 1998 (30.04.98) 

International Patent Classification (IPC) or national classification and IPC 
C30B 29/62, HOIL 27/04, 27/10 

Applicant 

ASAHI KASEI KOGYO KABUSHIKI KAISHA 


This international preliminary examination report has been prepared by this International Preliminary Ex^rining Authority 
and is transmitted to the applicant according to Article 36. ^ ^ 


2. This REPORT consists of a total of 


. sheets, including this cover sheet. 


□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawingjr&hicljjiave §3eh 
amended and are the basis for this report and/or sheets containing rectifications made before this Atfftoritjgfcee FGHJ 
70.16 and Section 607 of the Administrative Instructions under the PCT). 


These annexes consist of a total of _ 


sheets. 


& 
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This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited . V / 

Certain defects in the international application 
Certain observations on the international application 


I 

I2SJ 

II 

□ 

III 

□ 

IV 

□ 

V 


VI 

□ 

VII 

□ 

VIII 

□ 


Date of submission of the demand 

16 April 1999(16.04.99) 

Date of completion of this report 

30 June 1999 (30.06.1999) 

Name and mailing address of the IPEA/JP 
Facsimile No. 

Authorized officer 

y 

Telephone No. y 
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THIS 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International application No. 

PCT/JP99/01477 


I. Basis of the report 


1 . With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages " 

pages 

pages 


□ 


, as originally filed 


, filed with the demand 


, filed with the letter of 


□ 


the claims: 

pages 

pages 

pages 

pages 


, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 


m9 filed with the letter of 


□ 


the drawings: 

pages 

pages 

pages 


, as originally filed 
, filed with the demand 


. , filed with the letter of 


| | the sequence listing part of the description: 

pages 

pages 

pages 


, as originally filed 

_ , filed with the demand 


_, filed with the letter of 


2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 


□ 
□ 
□ 
□ 

□ 
□ 


been furnished. 


The amendments have resulted in the cancellation of: 
the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 


^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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citations and explanations supporting such statement 


Statement 
Novelty (N) _ 

Inventive step (IS) 
Industrial applicability (IA) 


Claims 
Claims 

Claims 
Claims 

Claims 
Claims 


1-13 


1-13 


1-13 


YES 
NO 
YES 
NO 

YES 
NO 


Citations and explanations 

Claims 1-13 are novel and involve an inventive step, 
The invention as described in Claims 1-13 is not 
disclosed in the documents cited in the international 
search report, and does not merely follow plainly or 
logically from the prior art. 
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(57) Abstract 

A functional element for an electric, electronic or optical device comprising a substrate and a plurality of metal oxide needles standing 
on the upper surface thereof, wherein the metal oxide needles extend upward from the upper surface of the substrate with their central axes 
being arranged substantially parallel one another, have a specific weighed average diameter in terms of a circle and a specific weighed 
average aspect ratio, and are present in a specific density on the upper surface of the substrate. The element is manufactured by a method 
comprising vaporizing a metal compound capable of forming a metal oxide through reacting with a substance having an ability to form an 
oxide and blowing the resultant gas of the metal compound onto the surface of the substrate which is placed in a reaction region wherein a 
substance forming an oxide is present and is heated to a temperature higher than that of the gas of the metal compound. 
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0 * IS m m Bg 5 0 - 6 5 9 7 fc t± . ffif&&tfffi#&.tyfc8& 

o Jl ^ & 5 M & v ^ ^ X ft ^ <a ^ ^ 4£> £: , ^m^^- 

^"■^•S^H^T^^SV^x^n^!! L N £ ;£ _h iz #t #t r it m ft <z> * 

* * - & mmi- z> b tti-z . ± f& tc ? ^ * * - * mm b ® 


WO 99/57345 PCT/JP99/01477 

4 

- h ta z> m it w & mm • m * n & &> 5 ^ « # ^ «d £ <t l -c 

ftits: £ f±H * 3 ftr v> ft 

-Hiii^i iTffl^^a^i^tifcS [BttfcjS, vol. 

33, No. U P.59~64 (1998) ] „ Lri>L, 26 « _L t£ J£ $ 
ft fc w <Z> Z n O <D -i- / & H B B f± , H^5 5 n m X' R & % & ^ i 
OOnm. HP *, , ^r®^R^^@(^^--t-^-g.^ott: ( ft $ / 
$rS<75Rg|»^) ^o. 0 5 i:N#{:/hS^t(D-Cfc.iJ , /h 

sfi it m ft »j , & & jr k it m <d m ® a a* * t < m # /j% $ 

tSCM^SltOift^lifkfet ^rS^L, ^ & M 

6ft -ft; ^ ti s ^ o _l m * ® d» e> _b cisj^oTjit;, ^ o ^ <^ 
# * .L» w # s ^ d ^ ^ ^ ( - ip ^ g£1 L T ^ ,j ^ mfttt&m 

Bft ft 4* a* 0 . 0 1~1 0,0 0 0 /« m(DjDi?^R^Il, & 
00. 1 ^iOiOl^^T^^^ httSr^ L, io^itt^ 
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5 

mti&ikyo&U&foiD ±M&ffi<D 1 0 /x m x l 0 m m M 

asfcy o.o i~i o,o o.oflo«st#fit5, ^t* 
- t -r -5 ~*rtrt£ 3t ^ ; 4 mmitm ©i^^^t tc /h $ vn 

[z b 1>* t> t> -f * 35ffi?!asffiaT*:ti^£i^ 5 ^ 2x # £ 
lti:^S:AliiLt, * fc , # 35 91 # «S fit , 

mm**?. \s-*f-3£m.m7-, t\. <d is — ^ 

fc & M m it m <b * U , S*&JRK-fb4&tf>3E®8|2S#firK;*: 
t <^ \z t, d>a>:b «b -f ^ # /h $ ^ £ 9 £E *i fc «r L- » 

m ^ x a ^6 ^ & c m & t iz&titz&m 
& 35 ** -t- 5 m $u n + xi*ft¥mmmmmvkm + *mm-fz 

#3§9io Jifa&tf <tii<ot£ g #K 8t 4$ » jE T* 81 3£ fi * 25s 
tt <B El ® Sr # H& L## s fe&^S&^iSflBfclftW&tfSllJfcOSS 
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H , h 9! h 36* ft Z> o 
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ei ® o us * & m m 

0 2 (a) RUm2 (b) 14 , 31 » 00 1 » S> ft « IB t£ 
£^£^fc±a»e>«lfcLfcj£iE§!« : 7'*Sf8:& (scanning 
electron licroscope; S E M) ^MX . 0 2 (a) i!2 

( b ) (4 {£ m # S * u ; 

0 4 (4 , IStfi0J3^kftfc«fBte3S : ?-&lfJb2 i b«&L 
fc S E M¥Xt'fc l J "» 

0 5li. |SJ6 0J4^Wkftfc«IB14S!?^£&«>i: 

06(4, H2fe#iJ 5 T'^btifcatgttS^^^fel^^ii 

u fc s e m m- % h v 

tf 0 g§ g HI (circuit device) <D m E Wf ffi 0 *> * o 
( -5§- O t& PJ? ) 
1 (A 1 2 O 3 ) 
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2 $\-$k&mm.itw (zno) 

3 y >^(CJ; ^tfc-7^;u ( N i ) mm 

4 , 8 m& 

5 £S Ik 7 w /i- a 

6 v- y =i v ( s i ) m 

7 mm^< — * v 


&w<Dm i® # m m 

otll/, ^ o -t <Z> 4- $6 # S VM- H St #J I- *P sfj gg jij l. 
T £5 f , & £f & & ffc 45j 0 . 0 1 — 1 0,0 0 0 /imCjD 
a^j^Rglj^Sr^L, #infi5pj§Rg|Ji:&f±gE$|.;|fc£jR& 

was temizfe ^> r mtzmmx* h v , 

&&r&&m&t<ktai± 0 . 1 &.±<DMM¥-2BT ? h it & 
^tf^^M^-fb^fi^S^coJbiR'J^ffico 1 0 Atmx l o 
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8 

m £ *T -f £ m m £ fc »J 0.0 1—1 0,0 0 OlglO^^T* 

mmmm&m* *mm-t z> xmx & ^ x , 

* ft # 0 * t ^ m & m m -t- 5 . 

i. mat. m^x^^^^sffi^igtt^^T-fcoT, 

S&i, *o±tt(|&ffii£jit*5lS#©^:ifc&JRK'ffc:«Ji:£r 
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9 

o X m Xf , o -£ <£> 4> >b $fi tfs 2 Vn K H « tfj W- ft 12 £U L 

■ce u , Kfl-tt&jRiMbfcHio.o l — i 0,0 o o ix ra. <Dm 

xizm & ti. wzwxw tzmMtk&mm<k m.(o s $ <o 1 / 2 k & 

B i" 3 * 3fe & # a ^ "C & ft #t & A ^ ft #J <£> ^ ^ «J K M LT 

a: 3 * m i& o r # ?t »f ® -c s> u . 
&&$k&m&{kQn-t&&m<D ±m&m <& 1 0 <u m x 1 0 n 

m^^t^ftffii^fc 'J 0.0 1 ~ 1 0,0 0 0 ®<D&8£T* 

3 . m x (4 ^«ffl«^^atj^^i?fc^, utr 3g 1 k is *fe 
is © m m * o 
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1 0 

5. mn.xi-im^^mm * * v -m^x *> z . u: la *& 

8. jfe¥gll3t^-f yfifTifeS, iff *I 1 id 12 ift CO $S fg 
h o T „ 
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10. is (b) Kim^-c, ^^M-fb-a-^^^^^-^yr- 

11. SS^f il^^^sj^^^^^i-j-^^ ffj 9 IE 

12. K^M^b-^^o^jR^is, Tjc^, * * id , mm . m.m . 

5 1£ 3 fi *L 3 *J> < i =fc 1 a©7cid s e>ft5, fu *I 9 l£ 

ie m <d m o 

13. SS^JPHfc'S'ftO&JRa'j&s, ffi $& % m . 7 jv % = * 
J*. » , ^ ? > . i? ?v = - * a R xfi ft <b 5 S£ a» e> il tf in 
Z'J>t£ < t t> ia©jc3Hi»f)4S, liu *I 9 IE *fc cd ;*f 0 

ixt, * » m & u 1® iz ran m -r z> . 
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_b {JUJ & ® d s <b _h ^ tw fR] o T JEE 0 , j&» o -t <7> # «f» tt # 2 v% 

£ fcfc , IflOiDlf^Rif 0 . 0 1~1 0,0 0 0m 
m"C*$)5:^^fj 35 # £ L < W: 0 . 0 1 ~ 1 0 

0/im,*fc#£L<{iO. 1 ~ 1 0 /» m-C*>5, w C T' 

$n (D m x* mm m * w\- m l , m t>tiizm&&nm& n 

fcLT^&SftS. # £ > _t 12 $r ® £ , *f-#&JR8Mt09tf> 
S £ <D l/2i:tlf5^*^^iifi^t, $f *K & JR BHfc *&■ 

mm»:W.Qt& o . o i /im^ioi^. ^^tfc^-^^M®? 

ft©^^^ LT#5 ^ t ^Siffc 'J , 1 0,0 0 0 fj. m £ 
Jg * 1£ Kl " 7 * ^ * h Jfc " i^t) tt 0 . 1 W±> » * U < 
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liO. 5 H ^ # * L < fl l . 0«itfe5, T *^<? 

b tt & o . i «t u /h $ ^ i # & m &t {b & k. «t s * ® 9 ±t m 

0> 28 * # ^ *L ^ . 7 X ^ ^ f Jt | i , JfSUUlOO.O 

O0«T, ItJft t< i± 1 0, 0 0 OgT, # Id # £ L < 

S U # IK fc-V^ # , — AS ic: fi , o . 1-10,000 
A» m # # S L < » X, 1 ~ 1 , 0 0 0 m mi5«t 

<fc;*&0>&ffi8H#;&n<o3&*3S;£L< , i o, o o o n 

ft £ 1 0,0 0 0/im^^^5^^T^, tatSipl:, 

S , #n a ft £ . si>*iDi?^7^^^ hitfi. wto^- 
aiuissEMiisiciot^fts. *t, $s he m ^ <z> u- > 
^ £ , -t w ± m & m <d * 'L* as & u j. o if ^ & jr & *b ^3 © 

WbJxfcHrffi (lo) Co^t, JbEW^'L^^g^lc Lt, 

0 mi* ooggffl (^ff 2 0 0 ^ mO^i) &SB1|-C<B** L » 
*O$6Hrt^|»ffiflya»e>mffcT*tBfc13^0>tt:|fc&«»fb*O 
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w-^n&nm^n-t- z>Mn¥-m& z cove t u^i^5 c 
-b -c h s u tt # ^ ^ $ ti ?z v% o j&o^^iUTtt, m x. 

tf> > ft i£ < <0fc5K«*»k#«|$jfcttfc$i-&j^pj«i*rt:l4 

Aft 5 o 

&<nmft&Weh zm&tt* ft £B o 7£ 4£ fi x #J ;i R fi| 

ftf®<oj&ft&m'V3b zm&l*. ft gfl o 
# tt . #J x Uj <d & m. <D X 0 (c , 2 o _h <z> sp ® % % \) x 
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as X £> 5 ^§ ti . 3fc SB O #t Ji . 0<J ;i R £§ g£ 
Ttlt^i^, fr.4fc&JR lHt<t& 0>$fc8S as £ o T 5 as * 

#3&91tf>*ltet£3&^-fc:;B^-CM:, «f *t 4k JR ife «i <^> # f '£? 
( fa © 4i Kt * # fa ft) as;§:vM;:|S«&<n;:¥?T 

IB m -r z> w t a* & ^ -c h v > £ fc , I^sj| 0 tv^5ci: 

Lttffl tfc«^xttm^^sfflifi5 B n D^^-a-. # f <t> *& as s 
^ t - ^=f?-x? 5 ^-as m^sfe ttj tgas m fa ^??-e& 
ft $ as — l & ^ a> <b t- s „ j$ $ as — m t * ^ , 

l-^tTt-ia^JU^:^iR^JRift{b^©^as«^actii^«|gi-5 

5fc «s o as ^ vn c 1 * y , n*&mmjj&&i&#uz.iK < & 

-o ft a> -g- o tc m m m as s ^ c: *p ?t # # -o & © as * 
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x®.m l tz n^x itn* mm m n & (o m & . n&o^pxm^ 

{b7;^; = noi 9 * & A R -fb % J£ t& H . ¥■ m # ¥ ft & , 
'il'^, »*L<!il 0/*m^l 0 OmmOfil-CfcS, CL 

tt h <d & m <d m is d b p o *r m- & m a l , *y m «k y 

- x & % -r 4? l x > * % w <d m m # ^ © s & £ l x m 

g & <?> ;|£ ^ f- -f x o ^ t & , ^<Dm 

& * m -r 5 \z. ps »; « 4# £ \t ft < % tg #t , e # , & & , 

— h /U(D*— <DM& 1b h Z> o ) 

#4t?)SS{i> S^O±ft'J^®0 1 0 m m X 1 O/xm^r^ 
t^^tliSfc 'J 0 . 0 1-1 0,0 0 Ofl-efcU, 0. 
1 - 1 0,0 0 0fiffc5:t^»J 5C1-1 0,0 
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0 oiT-fcs; t^„ & o . o lm&m-v 
& & # -a- « , ntt&mmikyv<DmMmmiJU(D%)%z7!>>zi,<f& 

< & ^ o "s « ±Ti -r z &&ik~mm<k WoS m m m ~* ± 

1 O^mx l 0 f m(Df tffif Sfc *J 1 0,OOOHl£rig;i 
Sir, 1 fi 1 ®0>ttHfc&JR»ffc4fc©;fc£ ^M^^g" 

fie ) , * * Si ( 1 3 fil ) , ( 1 4 fig ) , £ « ( 1 5 SI) , 

v ^ (ism) Rum.m (ism) mn^^<D i 

~i 5 m<v yvm b ft z m b m&ti z> <}> ft < Hiiwjt 
m o BMt # # * u „ Aftftjfc^iat tttt, e»j x. « , 

Li, N a , K , R b , C s , B e , M g , C a , Sr. B 
a. A 1 , G a , In, T 1 , Si, G e , S n , P b , S 
b , B i , S c , Y , La, Th, Ce, Pr, Nd, Pm, 
Sm, Eu, Gd, T b , Dy, Ho, Er, T m , Yb, 
Lu, Ti, Z r , Hf, V, Nb, Ta, Cr,Mo,W, 
Mn, T c , Re, Fe, Ru, Os, Co, Rh, Ir, 
Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg^ 
& 4> < t t-^^itSt^T'fctJ, Cjlf>©fti»rt, 
£f i; L < fi L i , Na, K, Rb, Cs, Be, Mg, Ca, 
Sr, Ba, Al, Ga, In, T 1 . Si, Ge, Sn, 
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Pb, Sb, B i , S c , Y , La, C e , T h , T i , Z 
r , V, Nb, T a , C r , Mo, W , M n , Re, F e , 
R u , O s , Co, Rh, Ir, Ni, Pd, Pt, Cu, 
Ag, Au, Zn, Cd, Hg^'>/i<H-|^it5t) 
<D-Ch V s £ & K $J £ L < fit , Li, K, Mg, Ca, Sr, 
Ba, Al, In, Si, Sn, Pb, Th, Y, Ce, T 
i, Zr, V, Nb, Ta, Cr, Mo, W, Mn, Fe, 
Co, Ni, Pd, Pt, Cu, Ag, Zn, C d £ 4> & < 
kJb-F&ftt1-Z>1b<nX*hZ> 0 tftfti, Si, Al, Sn, 
Ti, Zr, Pb, Z n^'>^< i: t)-)$^iLfci^> # 

"C £ 3 L , liWma^^bttftffltSlit-Cti, 
X. fcf , M g O , A 1 2 O 3 , I n 2 O 3 , S i O 2 , Sn0 2 , 
TiO a , ZnO, ^V^^y^A, SrTiOa, PZT, 
YBCO, YSZ, YAG, ITO (In 2 0 3 /Sn0 2 ) 
(BP*>, indium tin oxide) f ^$lf * , T /^ ii 

*. fi , Ta, Nb ^:7;M y^I^^i^^fetfcL i N i 
0 3 , K T a O 3 , NbLiO,©i94«^8ft«l^«Ji!l$ 
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(Dmmvtm ^ ft n z ftvt&mmitvi it , m * m id 

.Jg & Sf , £ 5T £ H fc> & ^ 2* % ;j* al |f 3 ^ £ ^ £ \) # 

£ L V> 0 & & « fi - m &> ± <0 m %± B B H T' fc o T & , #IS B B a ffc 
o X h , 0 m% «P £ & h b b tP £ P B£ (c ^f. 5 - « £A _b (O ¥ M H ft 

I- * L < fi , m m mm h Z 0 
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2 0 

iotiiat^C b % 5 o ft,' ^ 9^ i$ V ^ "C Sit { k ^ f& 
f&ty}W kit, &tt&m&fc®<Dm& t ft Z k RJ& 

&*fl:^^£ft40fc:KJ£?1-5&«£j&!fc1-S. 01 *. tf , £ JS 
ik^ktyk L t li'pT t f t h ^ — b [Zn (C 3 H 7 0 2 ) 
2 ] SrJB^fc*^, Zn (C s H 7 O z ) 2 (i7K (H,0).iS« 
LTTffiSOJ: 5 4 2g!f|©R*l:J;5 

* «J lw Bfe <h 4fe (ZnO) *mi&-t 5 k # T* # £ 0 
«toT, # Efc <B ^ T , tK tifStiktoMfittoltto 1 0»J "C 3 „ 

Zn (CsH 7 0 2 ) 2 + H a O -» Zn (OH) 2 + 2C S H 8 0 2 
Z n (OH) 2 -» ZnO + H 2 0 

Si U ^ v n M g ^ 3n B £ ft T ^ S c £ ^ ^ 5 0 ccd 
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m. ±uzij&%rmte. ± ts. &t <o & fs. z> z t •& 

u < , &tz. x*$<D*tz&tf * x v & z * * v r - # 
* 1 1 tjJz &m At & m % * £ m'm ~<o rnm^^x tf&tt z> z t& 

± m & m frh ± \z. fa & o x m v , ^ o ^ © # * ^ u & s v^ 
n ® w ic ^ iz ia ^ij trs u . &&vt&m&<t® & o . o 

1 ~ 1 0, 0 0 0 m(DiPl?^RtI^, RXfi 0 . 1.&L±<D 
_h IfUJ * 3d <7> 1 0 fi m X 1 0 m <D ^ £c ® 3i S D 0.0 1 ~ 

i 0,0 o o m<o®&x i &&-r zmita&m z&iz. 

% ft ft W & r ft 9 w t#^St*)5, 

ti\ #JE, W h±n&^®5xX h Z z k 

± # * IS fig © Sf # & g ^ o -e J; u » * u u> 0 # sg e # 
*$KZ <D±&jaE.<D&fBL&miBiX*ft o mjSkJyWt* 
ICVDJ t# LT^5. — (chemical vapor 
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deposition) Cl J; V m&ig:m^&mti£ik%)<D'&gk&]&J&&^ 

, m £ * ft m h b b ftfo ft L T £f # <z> 5t <b 3 ti #..fjf d s 
IB * ffi L , 4 , t<£ 5l5 <£> <£ 9 ^K^-li^ ^iiT^^>\ 
#5£K#^W:, ^IJil&SCVDj i:±5i:, ^jET* 

&m^<k® (Df&M&mtf^L < , & jr & as & # 

^btiSwtSratllLfc. £<btc;£3§ej £ *K O ± UN 

*®/!i^±*(-[Si^ot:1^, ^ o # 'i> $ft is S ^ H « #j 

ii 5& L £ 9 , 0 * II # §3 Bg 5 0-6 5 9 7 fjriZli, ffi 
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it jj & n w fit ie m £ ft x ^ & ^ as % * « jbe t t* & jr & <t 
yo&mfa (igii) f- ?^ £ r ^ -5 „ l^l, ^(D^m 
' <d& ffi n ~ n V # ^^^-iris (git®) a» e> -su y 

& o T . «t JIB fc 5 - V ir 7 * y ^ ^ <7> M 3S i L T ^ ffl i~ 5 
41 £g HI ^ £ LTfffitSJ; 5 ft flf S S £ < „ 

* K £ ft 3 K Sf , tK*P <b 5cJ£ LT Jtla£*^b^4&^;:*^^S-f- 
S & JR « 4fc Tfc J* 3 Z iaSRriB*^JR{fc^«JT?*>So * 

fi. #3§PJ1 d £5 ^ T . CO^Mfb^^i-tt^Jl^^^^-^ft 

£ t$ *S • ^ ft <b i£jt&LT^jl;fe^^^t5^1 

tc iff <7> U§» ^ {:i % T ^ =« — /UO 7k » * * 36 s ^ JR "C $ 
ft fc. T =i * *s K M x ^JRifctt^JRIR^TcHlOjR^tCT-fe 
^ /i^ T -fe h ^ , i f W y 7 ? y v fc'f^U i^y, fcf t? v v 5 

, i/yj?7 $ h oi ^ u ^ t ^ ( sf t ~ K ) 
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, u 1/ ¥ x (til f^7^; y) , f h7xf uy^y a 

— ;\s . T 5: J 5 J — )V , ^ y ^ % F U i/y, 7 

V f ^7 /I'T t K » tilf !lf y7;y, 7 -r U V , 

t5#S©il^, IB ^ £ LT*;u*' = ;ui?:f f5 F e , 
Cr, M n , Co, Ni, Mo, V, W\ R u4if©#i4i 
# jv zK — , 3E lc , 7;^^I> t *r =■ 

it5 h y ^ ~ ^ S ft i <b 51 Ji* ft 6 IE & ^ £ l S fc S v Mi 

2mvx±^i- z & m<D&m its- ® . vis 

T =1 * is K ffc ^ 4? as J: U # £ U < ffi ^ 5 r £ ^ -? £ 3 0 

7 1 /v m . t Ko^f->^yu^>/iftjg^fctt-toiaig % # a © -> 
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L tc it & Qfo & ^ tif Z> d <t as X- # 3 
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T f A- T ± h > » V 
7 $ > ^ f h77f ->^n 

7 F7ft^> I f U ^ If * 

u vy, -T 7 f y % -7 

is , ^ y f A* T t F . 
^ * , 8-t Kn*->^y 
)3 - T 5; ; *f- As * As % •? 

*j > m f V f^7^ K -> 
f/v^ y h , y 

N , N ' - If 

yfy) if uy^75^ 

^ / } - 1 - 7" n s< y — /u 
1--79^Hr*r s sJ»^ 7 =7 
J is V 7* 1/ ) I f U > 

/V n > 2 - { ( 3 - 
— /u, 7 * 7 :/ & . 1 

yMi^-y, 5, 5' - ( 
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ft ^ «5 (O to m t L T tt , #J 7L fi , 
tf If ^ y ^ V , V * ci ^ 3r U- V 
( ^ T = K ) , if ( V 

fuv^y=i — ^ i ^ y — 

^i-VHny^, ^^^^v'T? 
# n — ,1, % ;K;l/7^ y y., f^- 
y -y , 8 — t K n ^ v- t ^ y , 
^ ^ , lf7 7tf ;V7t h yif 

a , y yt, ^y^^, y 
f ^ ^ y ^- =3r a „ a - y 4 

X (l->f;l'-3-t*y7'f 
» 3 - { (2-7; /xfyb) T 

» 3 - (r^yif/W^y) - 

- y , N, N ' - If * (2-T; 
v> 7 ; ^ . a-r^y-a-yf 
T^y^ntvu) r^y} i^y 

- 7 * - 1 , 3, 5-^^r-y- 
1, 2-i^^^-f^v ? -hyni) 
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tr * , 1, 3- 

\f * { tf * [ 2 - ( 1 - ^ ^ 'O' X 4 5 ^ y* V As ) /• *f- A- ] 

T $ 7 } - 2- yo/y-/K 1 , 2 - tf * (k'y v^y-a 

- T A v 5 ^ / ) ? Is . 1 , 3 - fcf ^ { fc* * ( 2 - k° y i^^ 
^^A) T % J * =f- -<^if^ x 1, 3 — fc? ^ { fcf * (2 

-t'D i^/i'xf^) 7 ^ y ^ f ^} -7 ; — jv ^ 2, 2' - 
t'f^ U 2 , 6 - kf * { tf (2-k*y 

7?;>f;H - 4 - > f /U7x ; - /v, 2, 2' -iffy 
v 5 is , 2 , 2 ' -t't^-^y, t K n h y * ( l - f =7 v* y 
A< ) ^^^-f^-^, # -7 s - = — , 1, 2 - v- ^ n ^ 3f -^ >- v? 
T^^, 1, 4, 8, 1 1 - r h77f -y^ n Kr*y, 3, 
4:9, 1 O-^^yy-1, 5, 8, 1 2 - f b 7 7 f V 
^ ct ^ h ^ ^ 7J V - 1, 1 1 — f 3; ^ , 2, 6 - T ir ^ A- 

k*y i?.yv?t^r-yA, ^< y /v * 7 -y h\ n - 12- 

(■^xf;V7 5: / ) ^ ^ } - 3- 7?/-l-7'n/^;- 
, o — 7 3; =■ Is Is \* ?\ ( is y =?- ;v aft s\ Z7 s Is) x 2 — {2 
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